Cassidopolipus physonota gen. nov., sp. nov. (Acari: Podapolipidae) is described from the tortoise beetle, Physonota alutacea (Boheman, 1854) (Coleoptera: Chrysomelidae, Cassidinae) collected in Mexico, Honduras and Costa Rica. Of the thirty-one genera of Podapolipidae, the new genus belongs to a group of sixteen genera with adult females having just four well-developed legs. Within this group, six genera also have males with a short, mid dorsal genital capsule. Keys to the six genera are provided.
Introduction
Mites in the family Podapolipidae are common parasites of a number of families of Coleoptera, and less commonly on Blattodea and Orthoptera. The family is represented by one species each on Heteroptera and Hymenoptera. They have not been found on Diptera, Lepidoptera, Odonata or any aquatic insects. In most instances, each family of parasitized Coleoptera will have genera of Podapolipidae that are associated with that family only. A conspicuous exception is the genus Podapolipus, which is found on beetles in four families as well as on insects in the orders Blattodea and Orthoptera.
Previous reports of Podapolipidae on Chrysomelidae have all been recorded species in the genus Chrysomelobia Regenfuss, 1968 (= Parobia Seeman and Nahrung, 2003) (Regenfuss, 1968 , Eickwort, 1975 , Drummond et al., 1984 , Fain, 1987 , Haitlinger, 1989 , Houck, 1992 , Morais, Husband and Lofego, 1999 , Husband and Morais, 1999 , Seeman and Nahrung, 2003 , 2013 , Husband and OConnor, 2004 , Seeman 2008 . Species of Chrysomelobia have been reported from Australia, Africa, Europe, North, Central and South America on leaf beetles belonging to the subfamily Chrysomelinae (the record of C. donati Haitlinger, 1989 from a cercopid hemipteran is probably accidental). While examining museum specimens of beetles in the chrysomelid subfamily Cassidinae, the junior author recovered podapolipid mites on the beetle, Physonota alutacea which did not belong to Chrysomelobia, but to a lineage of more derived Podapolipidae. The male, larva and adult female instars resembled mites in 16 genera with adult females with two functional pairs of legs, while adult Chrysomelobia females retain all four pairs of legs. Husband and Kurosa (2000) provided a pictorial key to mites of 15 genera whose females have two functional pairs of legs. Kurosa and Husband (2013) Legs. Femur I with setae l' thick, 15-25, tibia I with seta l" 3-5, tarsus I with seta s hooked, seta pv" m, seta pl" thin 5, seta tc' with blunt apex 5. Seta tc" spinous 5-6. Ambulacrum I sucker small, without a claw. Leg II smaller than leg I, tarsus II with terminal short, spinous setae tc' and seta u", u" apex tripartite. Poorly sclerotized vestiges of two-segmented legs III occur ventrally, below the anterior margin of dorsal idiosomal plate EF. Male (Figs. 5, 6, n= 5) . Gnathosoma length 27-30, width 23-30. Cheliceral stylets 10-11, pharynx width 7-8, setae ch, su microsetae, palpi short, each of two segments with a short seta.
Idiosoma. Length 105-120, width 90-102, idiosomal setae v 1 m, v 2 v, located slightly medial to a line from v 1 to sc 2 . Setae sc 2 and c 1 , m, setae e 15. Distance between setae v 1 -v 1 19, sc 2 -sc 2 33, c 1 -c 1 45, e-e 18. c 1 -e 13. Genital capsule mid-dorsal, oval. Setae e located on a crescent-shaped plate EF anterior to the genital capsule. Legs. Setation for femur, genu, tibia, tarsus of legs I, II, III; 3-1-5(+1)-8, 0-0-3-5, 0-0-3-5. Tibia I, II, III setae l' spinelike, tibial II, III setae l" not present. Tibia I setae v' spinelike. No setae on genua, femora II, III. Ambulacrum I with one stout claw, ambulacra II, III with no claws, each terminating in a prominent sucker.
Larval female (Fig. 7, n=10 Venter with apodemes weakly developed, apodemes II extending to sternal apodeme, coxal setae 1a, 2a vestigial, some specimens with vestigial 2b. Setae 3b microsetae.
Legs. Setation for femur, genu, tibia, tarsus of legs I, II, III; 3-1-6(+1)-8(+1), 0-0-3-5, 0-0-3-5 ( Table 2 ). Ambulacrum I with two short claws and a sucker, ambulacra II, III without claws. Femur I seta l' 8-10, v" 4-10, d, 10-19 . Genu I seta l' 6-10. Tibia I seta d 72-98, solenidion φ 8-12, seta k 5-10. Tarsus I solenidion ω 2-3, setae tc', tc" 10-11. No setae on femora, genua II, III. Tibia II, III with setae d 60-90, setae l" absent. Tarsus II, III, with spinous setae tc ' and u", pl' 10-12, tc" 13-19 .
Egg (n=6). Length 232-250, width 142-170. Etymology. The species is named for the genus of the host species Physonota alutacea.
Discussion
Of 16 genera of Podapolipidae with adult females having only two pairs of prominent legs, six genera have males with circular or oval genital capsules mid-dorsal and not extending to the plane of prodorsal plate setae sc 2 : Tetrapolipus (host Cerambycidae), Rhinopolipus (host Curculionidae), Buprestapolipus (host Buprestidae), Dilopolipus (host Scarabaeidae), Orthapolipus (host Tettigoniidae) and the genus described herein, Cassidopolipus (host Chrysomelidae). Adult females of the six genera have the gnathosomas broad and long stylets. Female Cassidopolipus and
Orthapolipus have idiosomal lobes lateral to the prodorsal plate, and the other four genera do not. Larval female Cassidopolipus and Orthapolipus each have three setae on femur I and one seta on genu I ( Table 2 ). The pattern of leg setation for the three pairs of legs varies considerably among the six genera above. The spinous form of tarsi II, III setae tc' is present in male and larval female Cassidopolipus and in all other podapolipid genera except Chrysomelobia.
FIGURE 7.
Cassidopolipus physonota Husband and OConnor sp. nov., larval female, dorsal view on right, ventral view on left.
Males and larval females of Cassidopolipus lack tibia II, III setae l". These setae are present in the first five genera mentioned above. Adult female Cassidopolipus have a unique sclerotized terminus of the genital tract and the paired posterior ventrolateral lobes are present only in adult female Cassidopolipus and Orthapolipus beeri Husband et al. (2005) . The pair of vestigial, twosegmented, ventral legs III found near the region of plate EF of Cassidopolipus is also unique. Plates C, D and EF are undivided in female Cassidopolipus, Buprestapolipus and most Tetrapolipus, divided in female Dilopolipus and not present in female Rhinopolipus or Orthopolipus. The propodosoma of female Cassidopolipus is as broad as the opisthosoma at the level of Plate C, and legs II are not visible anterior to the prodorsal plate. The propodosomae in female Buprestapolipus and Tetrapolipus are narrower than the remainder of the idiosoma and legs II are visible anterior to the prodorsal plate. Setae v 1 and e of larval female Cassidopolipus are longer than setae v 1 and e of larval females of the genera above except for larval Tetrapolipus seemani. Larval female T. seemani are unique among podapolipid mites in having the idiosoma exceeding 500 micrometers, longer than the idiosomas of any other larval podapolipid mite. A rectangular idiosomal plate EF, with or without short setae e, occurs in males of several species of Chrysomelobia that have posterodorsal genital capsules. This plate is also present in male Cassidopolipus but is crescent-shaped with uniquely long setae. Although thousands of beetles from all continents except Antarctica have been examined for parasitic podapolipid mites by the authors and their colleagues, this effort represents a small fraction of one percent of Coleoptera that are potential hosts for mites in the family Podapolipidae. Similarly, publications dealing with biology or distribution of mites in the family Podapolipidae represent only a fraction of the studies devoted to the taxonomy of the family. It is not a common practice among entomologists to lift elytra of beetles to examine them for mites. In addition, tracheae and genital tracts of beetles and other insects are rarely examined for podapolipid mites such as Locustacarus and Ovacarus. We anticipate more discoveries and additions to the knowledge of this unusual family of obligate parasites of terrestrial insects as more insects are examined for them. Not many families show the range of adaptations to parasitism such as (1) reduction in instars from as many as five to two (egg to sexually mature adult male), (2) reduction of legs from 8 to 0 in adult females, (3) male genitalia ranging in position from posterior to dorsal to extending freely over the gnathosoma and (4) male genital capsules varying in shape from small and round to broad or narrow and elongate.
